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Inqprovements in or relating to an Electrodialysis Apparatus 

We, Jom TsDMFSON*KEMmCOTT LXMUBDi 

a Qampmf rcasxecsd under dbe kcm of 

m ifas Oamj of Staffard^ EngJaiAdo 
^ sby ded^ i9xe fcr v g m bog £oar wsaca 
WB pray tfatf a vasxaat mxp^^ he j^tsm^A to 


5 itaieby 


a ktB& cmnbar of coo^aitmeaQSs 
fay sccctivc fnranhraLMBii Socii sq ! _ _ 

ODB awiitfftffr ioi difi leogtfnvisc dsreotioik liy 


^od die meiwd 1^ ^vtucii k is Co be 
pcrf€«ne4 ^ be pattscnteify described m 
ffintl by tite foih>ws(^ statnueots^ 
Tihe pirescsix Htwaaam idatts id an deoOR^ 


KfitjhSb ^marjct^ 

A sffli^e deolsodEi^^rsii9 aippairatus oom- 
prises a isnk of dsree coupaLliXKats asx^nged 
80 litflt a cahsxc ocungpaicfiueQt b dmdsd 
2nHd two ootier oxmpiicttieffts by penneabie 
xoBahaBOOk An deotrode Is pHaood iaot esdi 
of die oistfir oompMniieais ml die Hqoid 
to be pcooesed is ccmsansd in o r ^^^^^^^ 
CO flow duoiig^ die vea&vc oopipatcmfsot. 
Wlien €iie eijcaticode fs ix^uie ^sidvo aod due 
odior ncfiativc ibe iom of any soaassSate 
Tamtaioed in t3ie HqoM ^ 11%^ 


ioi» *to<wanb die uc g aiiw e c ieotirodfe! and 
die ii»;atm{y digged iom towozda dse 
rwskbe etorodcL The Hticad cxmtamsd 
m eadi eiectrode amspatcmmic beoomes oois> 
centrated vndi ioiB of dio ajjuxoptiaue diaa:]gs 
and is repfooed ftest Eqmd eater at 
imm^ or by inovsdiaig a amdmnms flow 
of iiqnid dxroo^ dhs can^afUnoi^ Use 
fiqmd ^ die eleotxode Gim^rartmeait na^ be 
die same as or differeot from ite l&pBa si 
die cenfite oOTOjpMneiiL Tte Kyd cl fcav^ 
jog the Qgare oonqyaccmept is igg dly jmned 
die dtote and dbat leapmg die efcuirode oom- 
partmenus d>e cDnoenicrEBIB, 

la more recent prooe$»^ tee lias been 
made cf p eg meAte ioo dfa nrrmm aatog Doemr 
braiK3 TOkb prevent da s ce^ ccdve kea^ 
once dicy bave passed dsroqg^ die ^flgro' 
braie, ftom letonmig, Jhtae menfranea 
bave made y obiiA te die deagn aod 

[Frice 45. 


ahenxaiii^y dLipoisied ^boSool and csaaoo select 
dive itwHi^wftfiBfty dse mfljenuost wMwpfliKmgiyR 
of tbe i^parsatus beiog respecdiviely pnyyided 
widi aa i^pproptiace cfaui'mte ansxni 
sdfiCBsve mexEMsoB is a n!eD:d»:aine^ w^sdi 
vdfl allow cniy negasivdSy <teigcd ions eo 
p39S doDQigt it. A catson seittxitaivic lUiuu^biziBiQO 
J3 a mgmfrirffnff? ^diaoili "wiK: aSow oaxty j^fliSBliwi^ 
diarged voos o> pass.dmyciig^ & 

T%s Mooid to be prooessed woaid be 
i mtrudiuje a Bito sSl die ooa^astDoexita at osie 
cod and TOo£d be wdtbdratwn at die odier 
end. The iquM wid i dnawit ftooa ateon^ 
ajospasotinents wotold be j es p ec tw eif die 
d&xame^ and die Oi^i^ioftflfTaD& 

In an ciedDtodialyisb a ppataui s «nc& as 
aoy of diDse lo^esxed eo above It is unz^ do 
feed die Hcroid isxto eacii tJCiO^^^'^^^'^J' diroiK^ 
^ s&i^e ^TMPf^ ffooDQi a supply T tmntng due 
tecgt^<^ a imaxber of ooiiii^McQiucots. Asdse 

tbe widdi of tbe ooraixwiw i ienr , d» flow of 
H^i^ is mc un^oni^ ^jrcad over dte ^dsde 
wsddi of dKi {KicmeE&e sseadsrsQe wsdi die 
resuk diar die appaisittts does mt ooerabe 
ar die efiicDCOicy of vdiicb it is c ^ a ofe . 

It is an obfocr of die {^eseot x i ivmaRMi ts> 
provide an. dsxiodialysb appairsfus hi wbidt 
a diHTrfhuffiott of fiiuiuki ov^ eadi peuno- 

to die pDSBeor mvendon 


eSecttodUtysta ^ppasams oompdsies mo pcF* 

apoEC by art 
fDDr defitie a ctosed spooe^ 
a aaflaer inttcinsaed botweco die sopai^aiDQt 
each imajugj&me to faan 


snl diecdbecwoBD^ two baro secuiced to dK 
acpaFSCQt ancl t^bidiii^ cqk| apao^ jnoo a 
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mfisi 


jDsSsx. sufh^pace bomreea (two snxSisity sob- 
5pfice3> 9t leax two is^uid flow pfiSHagp? 

5 ma 4 diaereiiit osie of ilie auzi^aicy sub- 
fipacc^ Aod (tsbts on obc jgsstas cng^jog die 
.ban ID space die TrtpnilwuTDies aiwuy itwrHimi^n 
sad define i^tdis for die flaw of lii^Ed frooi 
one sixb-flmue to aa ji^aociit 8oii>4|npoe; 

10 FrefpFably each pa^ge co n i ro imfc atBi 
wMi iti associaisd amSisffy snb^^aoe 
means of a dot ia die separator* 

Advantageous a is fonned in 

dse s^ot at its eitd fidjaooxc the pass^e; 

15 Ide^j & cover js psuvidea over the 
doc aiu <ofti\fldf? imo oootscc widi the 
ac^aoeiti: bar. 
Sooie enibodlQQSQits ds wef&osiosL vn^ 
be <fe3a3)ed by way (tf (san^je^ refer- 

20 eooe betog n»de to die w nx vnijw i rym g drw- 
iojg in mddi: — • 

Fig. 1 b 8 pospeotzve view widi parts 
Ixokm awsjr of a cojuipaitin e u i: ci m etoto- 
dhl^rds ap par at i g ^xxjxh^d^ (d die izxvea- 

25 don, 

Fiz, 2 is a sedion ooi die Hi» 11— II 
ofP^l, 

3 is a &i^^ncii£aiy pcc^^xxdve vieW) to 
a larger scale, m one £oim of se{>araa0r, 
30 Fig. 4 is a feifflrCTfary pez^)ecdvc yiewj 
iQ a larger scale} of auomer fioosxi of stpesir 

Pfe. 5 h a fc^pacDiary yavpculye yiew, 
to tt hocfgex scai^ of a nznher. fonn ok 

35 sepaiaCQir. 

^ach cDp^amnent: of a staxk of dmx<^ 
Saiy^ vsBSs coassgtiscs tmf "pes^^ 
bzB&es 1 spaced apacx b^ a separator 2 whh 
die ioseirposidosi of gealfng tneams 3 Co pcD- 

40 vide a hqsaad ti^ seal tt ere ib at w e c n. 

Tlie sqKffftCnr 2 ia aai "'ww^^** of xcoti^ 
angidar com sccdoa iKrving a nocaogdar 
oencrai sfa ce 4^ die side wafis 5 beji^ of 
greater fengih dmi die cod oralis 6. A 

45 bar 7 oiHiid? botwoen die nte waSs 5 of 
due sepBtsfior 2 at s hK-ntfrev cdoseiy ai^aoQitt 
•eadi end w;^ d. T%e bar 7 is of die 
MH'H* d***^™?^ as die i^ ^gTTt3iTHlf*y of dse 
scparstxff 2 and is fimned* iocBgraDy widi 

50 dtt ai& wa£b 5 dioteby ^vidmg die ceosral 
^gaoe tntD duree sub^spaocs 4a, 4^ ood 4«. 
The 5cpera£oc 2 be fonned fiooi a ^ti- 
difti'tT mfftfyg^} for rawirq^ilfa polyedntlesiSy 
pofyviivjd dikxrl^ podystyniK^ or IsoatamtBd 

55 cei^cTi^ diemioseiit^ les&i Tmigmg ia 
d^ckness from abtmc o!o50 mdx3 a> 0J25 
fodie^ ^ A pair of passajges 8, 8^, 9, 9* 
exteod diroiDg^ cadi end 6 die separ^ 
tor 2 to open into opposite ism dtneof . 

60 Oat pair 01 diagninalily opposed passages 8^ 9 
oQmnHinicate widi die ac^aoc&it es^ sdb- 
space 4b and 4c xespecdvefy. 

Tbe sealkg means 3 am i m?^ ga^^ers 
<^ die same ^210 and of sksSar d^ie qd 

65 die separmor 2 and have i^pertuKs GOEn:e&- 


ptmdiiig in size and tocadoa wkh dse 
passages 8, 8^ 9, 9*. The gaakcis are 
not providsd wxi!ii portbio camB^pxad^og 
wldi die bsrs 7 of die sepairaitor 2 but 
ate fonned w^ two or more iahs 10 ex- 70 
tendmg ionmrd^ from didr esod waill3» Tlie 
tabs 10 may reatai:]galar> curved or td- 
angcdfir ia diape^ die labor bdng prefecieds 
and are of sodi leagdi that dssy wafl esEtcod 
ooomletely acroos doe oarrespoodo^ bar 7 75 
d me se p ar at or 2 when die gasket ts tdaoed 
bx posk&uu The gaskets may be ronsed 
£rom fie&ble syathedc maseriai^ for example 
plastacced poiyvmyi dbiadde puiyed^Ieo^ 
ranigut^ ia^ dacfcoegs &om dxmt OXK0 mdsB} 80 
CO sboat 0.020 inches. 

Wbm a compaiimeftt b aasaobied, diat 
is widi a parmedde msmbrane 1 otn each 
Gide die separator 2 and a gasket 3 
kuterpooed fcatwtca esdi membrffiie 1 and 85 
die sspamrc 2, gs^ are k& between the 
bars 7 of die separator 2 and die msndiranes 
1 ^dikh are e^nal hi widdi to dte ihik^^i^ra 
<^ die gasket These g^ petmk fiqdd 
iin r odu pod mto m end st^-q>aoe 4c 90 
to flow ever dse bars 7 which dins a)ct as 
weka ^pteadcng die Hqi^ over the whole 
W!^h ttf tbe meixda:an£3 1 except for those 
pasts coQitaioted die taibs lO. Since 
die ^xdi^of dieae gaps is sm^A in com- 95 
parcsQU widi dte wiadi of die s^jaraitxjr 2 
good distu^MiiloiDL of tho li^Riid in the oeotral 
s!d>^paoe 4a of dte CQmpai^QKor is ensmed. 

As die membrmes 1 are not se^-si^potdng 
die ceomH siib-space 4a of the conqianmcnt 100 
mast be fiiied w^ a snk^k ma^erid IL 
The m^eiial 11 most be faiziy opox to dlow 
liquid CD flow over ^id past ii^ and pirefer- 
abiy diodd caiise flow of Hqdd »> be 
tUidKiLeot so as 10 mimmke polarfeadon* 105 
One soch materid is expanded pulyviuy l L 
ddocide: If ^ &ial GQoocntzatnm xeqtored 
&om> a dSuate ooia^fitment Is vtscy Icswj dte 
central anb^abe 4a can be filled widi an ion 
excfetoge re^n* Itodded die jpattide size XIO 
of die ceshi Is greater dian cfie 
of die gasket die oar 7 wffl aa as a vecdoer 
for die lesm as wdl as a distrSnntDr for 
die l^joid. 

To produoe a mnflrhmfc 2ppairmm a nnm- 115 
bar of c u iup ari U K aits are arran ge d m side 
by dde foamaCRHi to oKistkiite a Gtack wsdi 
4&e passages 8, 8\ 9) 9^ re^stsriRg so as 
to foon oondc&s diroD^ idiich die fiquid 
can be earned to flow. Usoaify die 120 
trete stteam is catised co flow dnns^gh one 
pair ejg. 9 ci diagonaHy <^ppo3to oonduits 
and d^ donate stream is csosed to ftyw 
^mvt^ die cdisr pailr e.g. 8\ 9^ dbgon- 
^y opposite cn-mmits, The c ompmmui ents 125 
ate so doused retoive to eadi odicr dtat 
the ScpM fioimng m dm cxHuh^ flows 
respectEvdy kao idecced csies of the com- 
patsmmts of die stack Noima% the sepam- 
G»s 2 t£ adjacent coimparcineDCs arc cocated 130 
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lihiroiugfa 180° relative lo cadi odiiGr so diot 
oo Q oa il iL' a ie is ^dS^rercd co and dfioate xe- 
woTcd fiom abt^xossxc coxngtatsxusDis, ]{ it is 
deirod CD dian^ due stzcaza o! Hqukl fow'- 

5 iog la a wuipttimiE Pt ftom 8ay> tbe ooooeo- 
tirate to dihmc sfiream^ die s^Muisitor 2 is 
aimed ikoo^ «> diat die pi^sagcs 
pieyiairly cegisterii^ die oondi^ 
mg die co flOPiMca ise streani dicn ccgbinr wSb 

10 dje diuste sCrcam. 

It ^ be sppcedalcd dtst l)y T^yiD^ die 
di2cka^ of die seaEng warn 3 die ptesnire 
of due loqtikl o u aS ag die was coaaesAaoed 
by die bais 7 can he vaoed to die dsqivslDB 

15 vahie <o ^ive good dteHmtluk over (be 
socfiBboe of die metrixone I tpfaatever die taoe 
<^ flov gE ibidd ia die poasage) 8, S\ 
9, y or die fflfmayiinw of me Bcpagamr 2, 
Iel Fi^ 1 and 2 die pass^ 8 and 9 

20 rqm^^^y^- ™«3t diA jeapecriige srib-gpaoifl 
4c by sto 12 sod ic baa beea.finBid 
if ihesg gfatft 12 emaed a oarcafo toMi 
die mfiju bfapo 2 aags amp diem aad p cnrw i tat 
kak^ of fi^md. To^ ytet eot ms die 
.25 sfloti 12 may be fbnned a OT Crirt fan 13 
as sbom io Fig; 3 or ^ddi o coWs ^wbscfi 
stay be dttodar or a( 
14 ia 4> CTtcmdbig orar die fioib^ipsce 
46 oa to d» bar 7. lit dma koer ootft- 

30 strodiosi dse tante 10 on die sealnig onaas 
3 ace arrange d co diot dsey do sKvt i ioi i fy ci dr ; 
widi Goom 14. In aoodier ouu miiai c flS ion 
sbown m Fig. 5, a bono 15 pus die passage 
8 la ammnmicaitioa ¥^ die sub^spaoe 4b. 

35 Ths bore 15 or die IZ may be p^g;^ 
widi B pbcoiis TOinrafll for eacampl^ an 
t x p aude d plasdc maitesM or dmtered ^ass. 

i^tgs, 3 and 4 sbow^ aiiuiiiBiiJive fonm ol 
bar 7. In Ffe. 3 die bar 7 k formed 

40 widi a plorais^ of g^cDcnrai 16 on each cf its 
membrane aaxtacsxa^ emfaces ^oog ^vbSdb 
itquid can flow ficoni die sob-fipw 4b zduo 
die oeolni stib-spaoe 4* Ite grooral6 
may be of any desired ntosa-seccooni^ diape 
' 45 and tso of encb a ot03S-;secoon^ fli«3 diiat 
good diskflyigi bn of ^kfsd oswr die mtm- 
brane smifecs h assnred In F^. 4 boies 
17 perfoon dse fitdcilcm of die gnsoves 16 
and may be of dcsuied ot038-6eockaaj[ 

50 «nd cize. Inn boto 17 ins^ bejfe" 

tdbnted omr due bair 7 in a tm^oom fashftxa 
83 dmwn or in ^ landom ^cflnon. 

H die groow 16 and hc&a 17 ace of 
socb a e£se dn£ die 11 Wssg die 

K ceocraL apaoe moid pas duxn^ dKm a 
pad 18 of pon»B maDeidd ss pcovUed on 
£e nmM U sUe of die bar 7 ito aoc 
as a fiber. 

^laead of befaig pzovided vidi gfDoovea 
fiO 16 or bote 17, die bar 7 n^ to^ ,^ 

{jmi i:rt ; t f . iw4 by a ilzqtdd'psmieaUe skcOooq^ 
for oample an es^Rmided pilssdc or mnteced 
^jsso^ aeoored eo due side wals 5 of die 

65 be appwiatBd dot m dse a»- 


Gtiructroiis of Pigs. 3 and 4 die ber 7 -m^ 
be made separaMy from die aqparaw 2 am 
sobGeooeizBdy aecunsd co die e&le -v^saHs 5 
(bsrecj^ &r -ezanipcfes by 'JDaatrng die ead» 
of die bar 7 ^ dot» fcsmed in die afide 70 
w^ib 5. 

Hie aqpatator 2 may be fDnned vidii a 
ees^^ in^ 19 (Fi^ 5} dnqgh <a^ndi 
filler mateual can be intzodooed xoto tiie 
centtal ^ce 4a wfaen die acpanlar 2 baa 75 
been oombined ynOt die mem bmpga (not 
ahown) -id focm a coniparl mecL Tbe 
filler mafiodal is earned in a scream of air 
or aa a dnn duiry -in -water into an npex" 
tore 20, ftamed in a fag 21 i nt^ wMi die JBO 
separator 2> vbich coiwiffliifcfttes wkh die 
islet 19. JjOk die c ndxid l me pt Aami in 
5, aa in a& pseviondy described embodi- 
menta dt d^ inraidon, commonicadon 
between die snb-^mce 4b and d^e main sub- JB5 
space 4a is aSraded by way of gaps formed 
between die bar 7 and tlie membxaoas 1 (not 
shown in dns figme), by die iotetpoaition of 
die gasket tabs 10 (sot shown in dhis figure). 
Ommimlcntinfn between die aibN^pace Arb .90 

die roaSn aob-^paoe 4fli of die ^nbodi* 
ment diovn in Pig; 5 may also be afforded 
by die fomiadon of gcooTea 16 (as in Fig. 
3) in die bar 7; or 1^ die formation cf 
bokQ 17 (as in P%. 4) fii able bar 7s or by «5 
maktog the bar 7 of a lignid-^emieable 
matenal, as previoasly deacdbed. 

Lugs 22 ^jg. 4) may be provided on one 
or bodir pahrs <^ opposed walls <£ die 
Sfipamtor 2to|»iyddemsanson^rfildida^ 100 
can bs. engaged to bold die oocnpacliTt&ntB 
d^y toged:^ as they are beii^ ^ssemHed 
By means oE die hsg^ 22 a fordier com- 
partment comprismg membrane 1, sealing 
means 3, sqnramr % sealing means 3, memr 105 
bcane 1, can bs asaendiled on mp of pee- 
vionsly assembacd o omportme iBB w&bom die 
pressure bofdmg die previously assembled 
cuuipuitments in sealing engagement bang 
released. For dus pmipoae a tqg 21 may 110 
co natito tc a bg 22. 

WHAT WE CLAIM IS:— 

L An ekotnKMyab appamms cnfmprlrfng 
two permeable m e ndaanes spaced apart by 
an annular separator to define a dosed sgaocy 115 
a gaslaBt inierpoaed between die acrataior 
and each menrntane co form a floMr^j^ seal 
duavbetwecnL two bars secured to the separa- 
tor and divkung siiSl space into a stain aiib- 
^oe between two amoBiary sulMpaoes^ at 120 
kast two liquid flow passages each ewairiing 
duouglL die membrane^ gasbets and "S^^ata- 
tot^ and each' m f^^i^mti i nirt i^oen with a ibffiei^ 
ear <me <^ die anziliary siib-^ace% and 
t^s on tfegastgetaengaffog dieters to spaoe 125 
die membranes away therefrom and define 
padis for die fiow of liquid fma one sid>» 
space to an a^acent sub^spaoe. 

2. An apparstoa according to Qahn .1, 
wbeiem .eadu passage .ooimmmicates widi its 130 


4 


893,051 


assodated aicdliaiy sub-space by means of 
a ^ cut in die scfaraior. 

3. An ai^aiatus accotdmg to Oaim 2j 
fidiezeia a trnxSakax is formed in tl^ dot 

5 at its end adjacmt die passage 

4. An aippuatiiB accordio^ to Ckka 2, 
nbetein a cover as provided over die slot 
and enends into consact wkh die adjacent 
bar. 

10 5. An appaiatuB accoidiog to Oaim 1, 
^dieretn eaoi passage cDiiiitmiiicBfire iridk its 
associated ausfliary sdb-^pace by mfiwij^ of a 
bo9Ce fbrmed in the separator* 
di An apparatus according to any one of 

15 Claims 2 to 5» vdistein the «inmytti>r<it^g 
means Is filled a pocous mateciaL 

7. An aj^mrms acoocding to any one 
Claims 1 to ^ ^vbsretn grooves are formed 
in dz3 ntb-contacdng st^Eaces of the bars 

20 to provide additxcmkl liquid floar pai^ 
betvroen adjacent sul^quices. 

8. An apparatus according to any one of 
Claims 1 to 6, wherein passages are formed 
in the tos to provide nddfdonal Hqnid flow 

25 padis between adjacent snbfpaceSb 

9. An i^pparatns flnnording to any one of 
Qaxms 1 to ^ vbeteia die bars are fbnned 
of a Hqnid-parmeable materiaL 

10. An apparams acooding to any ons <^ 
30 die poreceding claingi iBherein the nsnn sub- 

sfooe contains a fiDer matodaL 


55 


£0 


65 
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IL An apparttns according to Claim 10^ 
vdserein the filler material is an Ion eacfaa^ge 

re^ 

12. An apparatus accordhig to Qaim 10 35 
or 11, wberem a sealal^ inlet Is formed in 
a Hde wall of the separator to permit filler 
miaterial to be imrcdooed inm the main 


13. An apparatus acoordmg to Oaim 10» 40 
11 cr 12, wherehi a pd of porous material is 
diB{x:sed on die mam sob-^ace dde of die 
bars to act as a filler. 

14. An apparatos acooidix^ to any one 
of die preceding dahns, whoefa^ are 
provided cn die sepanAor to ^^^tmSt Amj^wi^ 
means to be enga^ diereon. 

15. An dtoodialysis (^paistos 8i!l>- 
stantially as herein described 

16. An dectrodialysis ai^aratns snb* 
stantialfy as herein described widi reference 
130 BgB. 1 and 2,andl%. 3,4orS€{die 
acuuiiipanying drawings. 

F(ff die Amlicai^: 
RAWCHITH, MOSS & 0001^ 
38> Sydenham Roads 
Groydoo, Surrey, 
and 

75, Victoda Street^ 
Lcmdon, S.WJL 
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Improvements in or relating to an Electrodialysis Apparatos 
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We, John TfeoMPSON-KHNNicoTT Ijmited, 
a Om^an^ cegib u e red imder d» Jms of 
Great &^!aQ]^ xjS Rtttngsihaflj Woiveshampitoii^ 
in die, QHHUy <£ StaS^oard^ Hn^and, do 
faecehy dedaie dns invendon ito be desorS^sd 
in idle fo£hywiQ|[ statwiRatts— * 

The pres^ mventicm ictates to an electro^ 
dlaly^ appratos. 

A smol b electrcdialjrsis appiatos ocm>* 
pdses a nnit ^ diree compartmsms arranged 
80 dial a ces^ conq^artment is cfivided 
from two outer compartments by permeable 
membranes. An ekctrode is placed in each 
of the omjer conqmtments and die liquid to 
be processed is contained in or allowed to 
fiow throng the centre ccmparmienL When 
one eleOFO^ is made positive and tiie odter 
negadve the any knisable oomponod 

CQDlamed in tlie Hqaid vfil ndgcale dnough 
die msabmss, the poadveiy chaxged ions 
towBids dw negadve dectro^ and mt nega- 
dvdy diar^ ions wwards die positive 
deraode. The Uqoid contained & each 
dsotrode compartment becomes ccmoentcated 
vridk ions of d^ a^aopte diaige and is 
enlaced by firedk l^oid dther at imervals 
or by pnividmg a oontinnous flow of liquid 
dmmdk tiie oon^partmem. The liquia in 
tlie tetrode ccmpartment may be same 
as or diffeaDent from die %uld in die oentte- 


osiQiartaient The liquid leaving die centre 
oas^artment is xamUlj termed tlie diluate 
and dnit leaving the electrode con^artments 
the concentrate. 

Li vcmt recem processes nse has been 
ma& <tf permeable Km disaindnathig mem- 
bcanes which prevent die respective ions, 
<Bics dtey havt passed through* the mcmr 
brane, iiim retoming. These nambranes 
have, made possible doe design and constmc- 
don cf a moltimik apparatus oxa^dang a 
large number of oompaFtments se^mrated by 
celecdve memhtanss. Such an s^fflaratua 
would cai^ndse ooatmaitmems dividea from 
cne another in die lengdiwise ditec^ioa by 
alternately dli^sed anion and c^ion sdeo- 
tive mennHanes, die otttermo^ oomparcments 
<£ the apparatus being issp^^ively |nov^ed 
with an appropriate electrode. Aa anioa 
sebcdve memb^ne is a mend^rane iidiich vnE 
allow <mfy n^ativdy diarged ions to pass 
duoQi^ Sl A cadon selective memtnane is 
a mendirane tddch will allow only poskively 
diamd ions to pass duough it 

The liquid to be processed would be 
introduced into all die compartments at one 
end and would be waduhawn at die odisr 
end. The liquid wtduhawn fimn akemate 
compartments would be respectively the 
^hma, end die oM i aeg i tica to 
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la aa dectrodialyms apparatns sodi fia 
any of tfaoss refened to above it b nsoal 
tD feed die liqmd Into eadi conaiaptipent 
dizoQgti a sin^ inlet bom a supply line 
5 Tvsuia^ die kngdi <tf a mm^ber of 
partments. As die inlet Is usuany of snudkr 
diameter than the iividdt cf die coas^sjtweatj 
die flow of liquid is mt unifionttlyfipead over 

aUe 


spaces. Hie separator may be f osmed ten 


die ivbole vA6A of die psnneal _ 

10 vidi die rKoIt tbat the apparatna docs not 
Qpeoace at die gfl icfe iicy ac lAidi it Is 
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is an object of die present isvendoa 
to pcovide an electFodialyms qspfliatoa -in 
^Alch a di$tdbutioa of liquid over eadk 
psnneaMe naembiane of tiffk nnifocmity is 
attained 

Aeccsding to die present navendoa an 
electrodialysis appatatu^ compdsiDg two 
penneabSe membiines ^»ced spm hf a 
separator to f cmi a oompartmentj sealing 
means interposed between the sqiaxatGr and 
each memhrace, at kast two passages in 
the anarator for oonvqrinff Hqnids^ at least 
one dt said passages bemg in oommonicatioa 
widi die intenor of die conyptnient and 
means f (HT directing fiqoid entenng the cxm- 
partmcnt towards the pezmoiHe membrBne& 
Preferably the ssparator ccai^pdses an 
ammlar mamberj means dividing the space 
widiin said i n e A er into ^ les^ two sob- 
Mocss; at kast two passages fxtenriins amll^ 
tWu^ the member and at kast one cf 
said passages being in commnnicatiim ^rath a 
35 fiub-^aoe. 

Advantagecmsly the dividing means oom- 
prises a bar ext^sding between opposed sUes 
of die amuilar meii^>er and the sealing means 

res the permeable znembxanea away fcom 
bar. , 
la a prefetzed fomi of die inveadon a 
number of said c umpmtm ette are arranged 
in nde by ^de fotmadcHi to constitote a 
stack with the passages in register so as to 
45 fyaa rm dT Ft " and so disposed rdadve to 
each odier that sud ocmdoita commmskate 
xespectivdy widi^ sdected ones of die ccm- 
partmenta of die mxk. 
Some embodiiasQta of die invattka wiQ 
90 now be deacribed way of exai 
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Eadi ooniE«x4inent of a stack of dectio- 
dialyais imxta consj^isca two penneBWc ment- 
brane^ spaced apart by a aqpantfor widft the 
Kitioa of se^iinfg means to piovide a 
tigjst seal ther^etween. 
\ a^aralsmr ia an ^^^wirtTwft cf root* 
angular czoss^ecdon having a r ec t angila r 
central ^«oe, die rade ws^ whidk are of 
greater kngdi dian the end walls. A bar 
extends between the ^ walls cf die separa- 
tor at a kc^an dosely a<$acent each end 
wall The t»r is of die same dndmesa 
as die remainder cf the aeper^or and ia 
formed integrally widk die nde wafls dieteby 
dividing the cecdtral qmoe into dnee sob- 



to 0.125 inches. Two pairs of passage 70 
emid adaEy one |Air chroog^ eadbk end vndi 
of die sepazator to. open inSx> opposite fboes 
tbrnoL One pair of dxagooialiy opposed 
passages oommnmcate widi mt adjacent end 
8td>^o& 7S 

The sealing means oonmdse gaskets of 
the same oze and of similar shape to die 
separator and have apertures coneqwuHng 
in size and tocatka widi die passages. Hie 
gadsets are not provided widk portkns coaes- 00 
ponding wiili the bars of die aqarator bi£ 
are foamed with two or mote 1ng& ^ifgndfa g 
inwardly from their end wall& The lugs 
may be rectangular) curved or tdai^nlar m 
shap; the latter being «efencd» and ate of 85 
sucb le^gdi diat diey will emnd conqpiecely 
across dte cotresponding bar of die separacor 
when the gadoet is pkced in poakian. The 
gaskets may be focmed ftom flmbk ^yndistk 
materiaTj for cammp^^ plastidsed pdyvinjA 90' 
cUodde or pdjethnrkne^ zangm^ m dii rii h 
nes botn aboctt 0,005 mches to about aOZO 


When a compartment is assemfakd, that 
is wkh a permeabk men^oane on eadi aide 95 
of die separator and a gasfeet interposed 
between cadi meaahranc and the separator^ 
gaps are left between the bars of die separa- 
tor and the membranes whidk are equal in 
widdn to die tWdkness cf the gasket Thetse 100 
gaps permir Iknzid imroduoed into an end 
siA»-qnoe to now over the bars which 
thns act as wetra spreadkg the liquid <mxi 
die whole widdi of dke xoemfafanes except for 
dme paiets omtaottd by the logs. Since 105 
tl» wi(^ cf diese g^ is amall in oQozipadsQa 
widi die widdip of die separator goc^dism^ 
tkn of the VtpSid in die < ai ?a Ti pprtm i*m; jg 
ensured. 

As the memhraitts are not setf^^ u ^j^ du g no 
the oentxal snb-qpace of the compaxtsient 
must be filled wkh a aoitabSe wsia&L The 
matsdal most be laidy open lo dlpw ligcdd 
to flw over and past it, and preSenOdy 
should cause fo^cfliqgiM 115 
as to Trrfrwrnfyae poiansatkaL One siicfa 
n^ted^ is expanded pQ];yybvi ddodde, U 

dK final oonoaarmiQa rc^drcd from a dihae 
c^Hspartment is very low» die central sub- 
space can be filkd with an km exduoge 120 
reain. Frovi^ die pardck size of t£e 
rerai is greater than the dddness cf die 
gasket die separator will act aa a zetainer 
for die resin as w^ as a distnbutor for die 
liquM. 

10 ixodnoe a mnldunit apparatus a mmiw 
her of compamnemB are arranged in dde 
side focmation to oanstfitDte a stack widi 
die p^sa^ legisccring so as to foaa oon- 
dmts throogji wfakh the Hqnid cm be caused 130 
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15 


to Saw* Usually ilie oooceixtrat& stream is 
caiised ta fioiw' tii^oagh <me pair <^ dia^D^^ 
opposite ooa^Dits aod the dfloate stream is 
caosed to flonr thzou^ €be other pair cf 
cUagooally opposite ccmdoks. The camr 
panments are so disposed idLadve id eadb 
other that ^ liqmd flonving in ths ooodtdts 
jBows re^^ctivdy into selected ones of lijc 
oompartmeo^ ^ die stack. NonnaHy die 
separators adjaoeftf con^pamneiits ate 
rotated thtoogh ISO*" relative to each odier 
so diat C(moeiitra«£ is delivered to and dihiate 
removed from ^temste oangHUXnno^ ^ If 
it is desired to change i3ie stream of liquid 
flowing in a coanpartmsnt fxook say> die 
CQDceotrate to dikfie atreagi» die se^otaior 
is tntiied dirongh 180'' so dutt ibe passages 
pcevioosly legisteriDg ^?ith the amduits carry- 


ing the GOQcettttate stteam cfaea leglsiet ^rith. 
die ^flti8iig stream* 

It vM he appreciated that hy varjring die 
diidness ef the ga^^ the pressure <^ the 
liqpdd crossng the wdt c&n be varied to 
the teqidste vahie to give gocxl distdbntioii 
Ofver the surfiioe ct tte memteme \riiatever 
the rate of flow of liquid hi the passages 
ct the dimensions of the separator. 
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